A torsion free crystallographic group, which is also known as a Bieberbach group is a generalization of free abelian groups. It is an extension of a lattice group by a finite point group. The study of ndimensional crystallographic group had been done by many researchers over a hundred years ago. A Bieberbach group has been characterized as a fundamental group of compact, connected, flat Riemannian manifolds. In this paper, we characterize Bieberbach groups with trivial center as exactly those with finite abelianizations. The abelianization of a Bieberbach group is shown to be finite if the center of the group is trivial.
1.0 INTRODUCTION
The study of n-dimensional crystallographic group particularly Bieberbach group had been done by many researchers over a hundred years ago. Farkas (1981) and Hiller (1986) completed the characterization of Bieberbach group by showing that a Bieberbach group is a torsion free crystallographic group G that fits into the short exact sequence  1   L   G   P   1 where P is a point group that is a finite group acting faithfully on a maximal normal free abelian subgroup L of G which is of finite rank. The subgroup L is called a lattice group. It follows that L is a Fitting subgroup of G and its rank or Hirsch length is referred to as the dimension of .
G A crystallographic group is used in the mathematical approach in solving the problem involving the structure of a crystal by replacing the crystal pattern. Hence, any new properties or characterization concerning crystallographic groups, particularly Bieberbach groups might lead to new exploration of the groups by not only mathematicians but by physicists and chemists too. Auslander and Lyndon (1955) , Auslander and Kuranishi (1957) and Szczepanski (1996) characterize a Bieberbach group as a fundamental group of compact, connected, flat Riemannian manifolds. Auslander and Lyndon (1955) have also characterized a Bieberbach group in term of its center and the finiteness of its point group. Malfait and Szczepanski (2003) characterized Bieberbach groups in terms of the finiteness of the outer automorphism of the groups. They gave necessary and sufficient conditions on outer automorphism of the groups to be infinite. , the commutator subgroup is equal to its lattice subgroup and hence the abelianization of the group is isomorphic to the point group itself. In addition, Basri et al. (2013) computed the abelianization of the finite metacyclic 2-groups.
In this paper, we present a new characterization of any Bieberbach group with finite point group where the characterization is based on the structure of the abelianization of a centerless Bieberbach group.
2.0 PRELIMINARIES
In this section, some basic concepts and preliminary results that are used in computing the abelianization of a centerless Bieberbach group are given.
Definition 2.1 Hirsch Length (Hungerford, 1974)
The Hirsch length of a polycyclic group is the number of infnite factors in a polycyclic series for the group. The Hirsch length of a group G is denoted by  . 
Theorem 2.2 (Rotman, 1995)
Two free abelian groups are isomorphic if and only if they have the same rank.
3.0 MAIN RESULTS
The main objective of this paper is to prove the following theorem.
Main Theorem. Let G be any Bieberbach group with finite point group. The group G has trivial center if and only if the abelianization of G is finite.
Some preparatory lemmas that are vital in proving the Main Theorem are listed in this section. 
We show that the arbitrary generators   
and since by Lemma 3.4, we have .
In other words, each 
4.0 CONCLUSION
In this paper, we characterized any Bieberbach group with finite point group based on the structure of the abelianization of a centerless Bieberbach group. We proved that any Bieberbach group with finite point group has trivial center if and only if its abelianization is finite.
